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Abstract of JP1 121 3420 

PROBLEM TO BE SOLVED: To obtain an 
Information recording and reproducing head 
and an information recording and reproducing 
device capable of recording information at high 
density and capable of reproducing information 
which are recorded at high density with a high 
(satisfactory) signal-to-noise ratio. SOLUTION: 
This information recording and reproducing 
device 10 is constituted of a slider 1 1 which is 
placed on the recording surface 2a of the 
upper surface of a rotating magneto-optical 
disk 2 and which is positioned by being floated 
from the recording surface of the upper 
surface of an air bearing. Moreover, a solid- 
state immersion lens 12 for forming the 
converged spot of a recording light on the 
recording surface 2a of the upper surface is 
provided at a position close to the recording 
surface 2a of the upper surface of the 
magneto- optical disk 2 and, furthermore, a 
magneto-resistive element 20 for reproducing 
recorded information is provided at the top end 
of the slider 1 1 . 
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[ i ] w-wmwj-t & ft$Rie§&®tt©i mm tc § 
c ©* ^ -f ^-(c*j w s kt iBtt $ks a»*SM£©f abates 

ST &{ig&tiei3: 2 n . KiiBt#$giais$M*©iB£§®fc:iB 

3p^i£>6&Sc:i£^if £tif^fB£*W£-'^ F. 
[ ft&m 2 ] tut B@f£« u > XtCHaieiE^*^*^: S 
& U > X^KJiBX 7 >r # - KfSW h *VC t »s c t 

4$« if* 111*51 1 & b < »2 tcEtt©t»ttffi»B£^ 
v Fo 

[ 1**31 4 ] fuf aft^ 5 ? - #Krf a icas w 

6 ft T I > -S C £ i f S SWBS 3 {c§Bi£©tit$BIBli 
[If 5 ] M!B3E^ 3 5 -ifi^t^ V XAtcRtMl 

^^bT«ss$nrii*c£€r!|fmi-r*fi*a3*> 
u < »4 ictatgcDif $gfa^wa.-^ » f„ 

[ f**ra 6 ] Kit 5 A 2- (C tel j TKff 31 B®;t£©^ 

-r-5.Ci^r#mi-r-5.ft*^l ~5©t,v3*ft*>tcia*B© 
tiHR8E»W£^? F„ 

[ If *>i 7 ] Kit B XJA jf-lcteW & Kiia«$KIB^J& 
©i>f ftMC5Big©tfffgfB§§?f£^-;' F„ 

mm&mfltt . m^sg 1 ~7 ©t,>-rn#>K:fa«s©t»$8 

ffi»B£^ » Ft, C ©t»fRiBISW£^ » F *m$? £ 
's^FT-Ai, KilBtWRIBISI?*^ ? F £KflBfi$RfB 

fijfifl«Z>¥ffiiIltl#fa i * ^ 3 * <fc 9 
KKflB^f FT — A£fgf&T&T — Alg8btStt£ ; 5:Wl> 

[ft *g? 9 3 Kiia$#fg»$l$fc: J; 0 «&©t» #RiB§S 

8H*a*«j*3*i. cn^stflfifBi^mcJtisur^ 
©fflfsaw fsiaiss*-^ v F^w-rsc -raai 

[0 0 0 1 ] 

WJC«**f B»S£f £ W #SIB§ail£^g i . c ©tt $s 
[0 0 0 2 ] 
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[fi£*©8*RJ afi*P. ^s«jcct»fB*fB»*fc«si-r 

^7-A(C*Jl»r. fBl^a*(Sj±S-a-*Ci?rSWi 
LT, @&VSU->X (V'J » F-fV-y*>U>X*fc 

as 1 Ltfcftisns) fc^o-c. ^^©^iwncPi 

±KjStSbfc^KF!l3t> 5 B.D.Terris eiCior. Applie 
d Physics Letter 68(2) ,141-143 (1996) {CtSSJvCU 
10 a o *©^f F©ft»SB»*H 1 3tC7^L/-C*iO, C© 

•^t? K 9 0 «. ^m-<T U > J: 0 rlltSX? -Y ^ 
-9 1±«:@{&*U>X9 2?r*itgL. S^aw^Xg 
2©±SPKB@ffiSU>X9 2tc^?rJ|X^A*f3'ti-* 

[0 00 3 ] CO-t^ttHHS-TB. @|*au>X9 2i 
IB»MW* 9 5 i ©re««. «^ #-flti§ i ^©#m*s 

20 fc, C©«fiR©«^«:». m<c^l^>X(D^cJ:i3 7lc; 

[0 0 04] C©<t 5 &7E?£Mfei§V*T-A(C&L>T . 
y H*K«RWL. C©M*f."S«:*JW-5>^S^+^ 'J 
tol5>*^^m^?:ffl<' i ^T : o-CC^„ $/c. tf$R© 

30 -+f-x^y h^lB^HtcMWL/. !BliJ!©»fkKi5! 
(Ctt D-rS*t7^©mittiffi* 3 »MiifKf * . t> t)«9> 

[0 00 5] 

[ h^j&s^ L/ <fc ^ i -r ] -tf a© <t o &7fc«8»ia 

m?RI^* J nJ^T^-SJ^. C© J; -5 &S®K-C!Bli3 n 

a*sj*o<. «#»«t*tfc (s/NJt> *J.«fto^»-rc> 

40 [0 0 0 6 ] *J6WB, C©J; 5 &B!«cttWt<>© 

■c. tf fg©H5®aia»*5-5jtgT*> o . B.oc©<t-5^« 
^-r * c i * 5 Dj*g%«fRiaiiS^^ » F*j<fc o*t»#sieii 

[0 00 7] 

[^gfcflSifcf -5fcsb©^IS] c©^:^^^^)*©^ 
ItfgialS^ (W*.t£> %W^f-f^^>) ©IBIS® (31 



fl 



3 

mffit^S^£t#^IBS5&(*©fBIS®&t#ft 3 -ST X 

[0 00 8 ] C ©<£ 5 &«Jfc©ffif*K»ff £^ 
I > r flfflHBSlStttC&r £ ft $g©IB#l?* * ft tt^tc 

n @iei«o s c©itfBsa»s io 

a ^gkwykixh x?cn s -e & 1 1 & k -e© x ^ * 

««£»J«#©BE»ffi±K:B< . C©£<*. X5-f#- 
i tf *R£& j£# i ©tl*f gflttc J; D * D * 7')Zs 

[0 00 9 ] C©J:5KLTHfl£«U>X*rt-OTJBfiR 

*n £T5£Hfl«U>X#&l»J»£JcJ£'<-t 1/ni 
#fiHc/hSfcJR**#* h CC«fc 0 flHR©IEtt 

$RtB»*£ffc©f asiffitc am; s ■& s c £ s a. 30 
[0010] — ^ c©«t 5(cffiS5aiB»5n/ctf$s© 

mhrnm+kL < «EA?smffiK^*^-?-«^»*>6© 
mnicj: 0 *^rtr©«ffc©ifij**ige{b-i-* c £ 

o-cflHR©W£*fT5fc©-c. fflMbcfflS^bfcfc-sw 

5UB©SMfc£*i*ffl©£ffc*R# £ o -c&m-r -s 6©-e 

$5 L/ r . ff^stmb*^ £ < isj_h-r -5 £ t, > 5 *r 
ltc>-s>„ Sfc. ^J&n^jR^fci^ttErtiasUB 40 

#-±££ft£— ftttJfsi&LT. flMBGMH^^? K« 

[001 1 ] l2iSbfe ; &@(*ilL->X4,L/< «*f1?5U>X 
Kg < tceb<Dft¥ 5 7 -*<i^TtSfgfB»W^ 7 F * 

i#j&-r3©#W£u< . ctiK^o. ^sc*>6©ie»* 

*Hf*» b >xk>§ < 3fe8§^©«^*fs^^ &© i & 
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[0012] *^Hj(c^^W$SIB»|?^ y F£1fl&-r 

iai§^©ffiiiM(cft^:^ # -j h *m&tz>$emm>% 

B*»lSrsaiJ»«. Klines* LT7fe®ittt£*rT£ 

[0013] ^mmic^hmmsmm^ v Kr-«, x 
tK©**ttEai*89: w . c ©^mi±iB^tc j; *) mmm 

*?*L<. Cti{c«t»)SE«©*-^--7-f h*tr^Ci 
[0014] *?^£ft&fl|«{3B&?i££EaK. ±IB© 

n> tf$siBi§^^^Lr^p®»iti3-B-s^|g«im 

At (m« . iiw^Kfcw^TfeemT 1 ^ x ^ 2 *iaig 
3twf> fji/*-£ 1 ) t. c<Dmmmn±^v 

K*fiU#TS^» FT— At. ttfgiaiss^^ F^tf 

K. HJfeB^C*jlt-5iJ<-fXn-f;l/^-$3) tlrfl 
r^fgRSnS. ^c*>\ «#|g»S1ftcJ;»3«^[©tS«fB 

#wisiBi^f*(cMfKLra^©«$sfai^s^^ f^ 
ee^ 3 n r t»$R§Bi§s£§£g^flij& $ ft 5 . 

[0015] C©tfffgiBl§B£ggOCJ:ft«. 
$6tC. C©Jr-5K:il5maiBlSSftfctS*g?r. ^»F7 

ifc. flNREIM9£^7 F^r/hM^b. ga^b. SMfbt? 

[0016] 

[%Bj©^si©^] t(T, mwzMhx^mioft 
mt LT©ts$giaiaw^g?r® 1 &£z?m 2 tciLt 

5ft-5>7fe®«7 : -<X^2©±ffilB©H2 a©±«:iSML 

r(4Ltt-r^t«sia»s^7 f 1 oi, c ©fffsiaits 

^7 F 1 Oi^ftS'vj F7-A4i, C©-^7 F 
T-A4 ?r(5]Sbi?-lt-Z><'tis?)©^VX3 3 ££ 

WLTlifiSiiftSo 

[0017] tSfglBiSS^-^ ?K10(«7-f^-l 1 



5 

>? 2 ©±®§Bli® 2 a ©±&C{&g U . £*,"<T V > :7*$J 

*k «t ^ ±mmm 2 a* 5ea>N©*ft: w# ± i> tt 

S) . 1t$RfBiS«£^ ?F10 (cfct^T. X^>f tt- 1 
ft. gMB&l 1 aF*3(C«@{*?gU>Xl Z&m&ZtlXi,* 

0. cft&cj:90i ta^©^EP^"*"«fc 5 KHfl* u 
>X1 2KEBJ81 — lf£tfO&34v?IRIiSft. Htt 

SU>X1 2£ffioT;7E$i»7 :: -f X? 2©±®fB®ffi2 
a icsmm U-1f3fc©J&*;X# t&mi£2ti2> 

[0 0 18]^^K7-A4(t *-fX3-fW-$3 
tC»*JnriHHaBKpSti*BI5W4a<t. c©@e#4 

a©±ffi#>6*¥&C5£J>7t7-Ag|$4 b £, 7-ASB4 

b©^{tfct>rra#Rias§«£^? k i o£±t©^«j 

£f^T£<£5fCUT^TS^X^>^3>§B4 c £ 
*6M3n^. «K-YX=J^;b*-3f 3JC«t»)@fe«i4 
a3WIH0E«i3*T,-Sir-A3P4 b#*¥JcJS»5£ttiS 
ft. tWRiBfikS^ 7 F 1 0 7 s -f ^^2 ©HH& 

^jtcJsfLrsiSiafl^'rni (a2(c*sw-S^E|iA^j) 

icS«&$ ■a-rf»#8IB»H^^ v F 1 0 a^asai?* ^i' 
2©±ffifBl*ffi2 a±T$S$n5. -T&fo^ tf'-fX 
a -Y >l<*- £ 3 Id: F7f + > ^IWfflWMTtoft 4. 
[0019] W«E»W£^ 9 F 1 0 W & X 5 -Y # 
- 1 1 ©SfcJgKtt. #E8SV7W X 2 KiB»3ftfcft$B 
©S^Kfflt^nSSByBfflttnBft**^- (MR3RT-) 2 0 

[0 02 0 103 CcSS^JSJn^**^ 2 0 (DfrZW) tH 

L/ri£A^7nOrfcf3 . c©SK^2 0 ©BrU^-TEl 4 
fc«fcCflg5*>6fi<»35oSJ:5K:. =JWK6©MR-fe> 
•9-2 6 i C ©±(C^y e.nfcr-3CDli2 7, 2 8i?: 
±TC18«i/-;l' K 2 1 , 2 2 fCjcO W-o rmi&Ztl 
■5. MR-b>^2 6«, MR|S2 3i > ^^2 4 4., 
'WTX^J?E|J^J©fc#>©S A LIR2 5 <t£0^©<fc 5 
KHJltCfifaTJ&fiJiSft*. ttte. MRR2 3KBNi 
Fe^E>, SALl25KttNiFeRo^i5; 

[0 02 D M±<Dmfmffinizmn£gm<DW)tt%m 

W-?&. &-fltWS<7 : ■< x*2£Xh:> fa<*-* lfc: 

«fcOSr^©Jia'Clll5S#-5. t©£#. FT-A 
4©1^X^>->3 >SU4 cKj^Jhtf ^ X:? 2©± 

®IEia®2 a±{CEB3hfc«*8E»W^^9 F 1 0 

^^TV^'Smc^X^:?- 1 l3&s±ffilB 
IS® 2 a jfe 6a/J«*KW#±0fctt»£ tt*. C©tK 

X :7 2 ©±®f BS5® 2 atCft^;X^ > Ftfg&J&SftS. 
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S£ft-c<,>£„ zojtcub. 3ll«f x i7 2 ©±ffii Bii 

0. ^©^Mc^-^^^f^i&W^i&gtttt 

[0 02 2 ] CW^cMSn^l^^^^J; 
0 t#$R©SBia£tf 5 i * K £ -T*7feX # 7 F Btf* C 
CJCH8W3ft-5U— tf-36K<fcD*» 'J -fiaW±KJH 

cn«:oti-r«-r-cfcjs»i©ct^©r, ?fgp^*§ 
^Erwn-rs^g&ia^-tf-r. ^©fpttisysfc^ns-rs. 
^©cfc^fetf^iBiitt. ^fii^f 1 ^ x ^ 2 ©iHifeic*ffc; 

L--Ctt$EfBliS^ » F 1 0 ZltM^T -i X i> 2 ©¥S 

^ffijfc^s&^-a-r (t£2lt) tf^ns*!^ ci©tt$RfB 

■? F 1 0 ©^aT&fr^ h7?f> ^W. ^ 7 
F T - A 4 ©1S*ic gBg 5 tifc :K A X 3 >f ;U * - £ 3 tc 

j;f3^..^ Kr-A4*@tt3-ifrfffc>n2)o 

20 [0 02 3 ]—*, C©J;0KLT7lc^M7 ; ^Xi'2K 

?ffcn6„ c©ffia, n©iS2 7, 2 8P^icaj£ 

oj L- r a 3 GC^EH C "C^-T <t -5 & -te > X mjJS^M R 

«2 aKfti/fctflSTfrbft. *ESa7 :r ^xi'2*e>© 

ei?^ J: 0 MRI2 3 ©»fb&s@lKLT-e©*SlffiK# 
^t-r^iU-5^«JSSiSI!l^ ; S:*'JfflbTWfctlS 0 C© 
J; 5 ftttSUBAa^CfttcfiE 5 -fe >xSi>fn©^b£t&ffi U 

tfliCI^T?©^^, SALI2 5CC«fc"5^^ 
-CTXM^^EnBjLr. S^tB* ; &^:§< 
30 Wtb©W^I?^^ft?n5o ^C*J, MRt>t2 641f 
RKT-5MR^2 3. tpP B 1M2 4*Jj:0*SAL«2 5 «^ 

n^ni5[A©w5-c*!3. cociitpe^uotc, 

[0 024] ^«C, *»W©^2©JIJiSJKffiK^itt« 

ffi»W4Sa{c-3C>'C. 0 6 fecfcc^S 7 *#JHuraiiW 

-TZ>. C©^g«. Xf> FA'*-* 1 K J; 9 Isieigt& 
3 ft S3fei&ii7* X ^ 2 ©±ffilBiiffi 2 a ©±CCi£J£ L/ 

rfeg-r 2>mmmw£~- ?F304, c ©t*«saiss 

^7 F 3 0£G#S-rS-^7 FT-A 1 4 C©^7 
40 FT-A 1 4£@«l3tt£fc#©tf^X:3^;l''*-£3 

^WbT^RS^ftS. 

[0 02 5 ] t#$B!B«*f?£-- 7 F30WX7W**-3 1 
^rd^rfcO. X7-/^-3 1tt§RtUi^f^ 
* 2 ©±ffilBiiffi 2 a ©±tc{ig 0. ^M^T 'J > ^ 

<t ^ ±ffiiBssffi 2 a *» 6— nwbmmc ttW-± L tc 
vmtttz (-r&*>*i. ? =7 a > 7 f ^r^-r 

-S) . ^ 7 FT-A 1 4«. ^K^X^^JU*-^ 3tC^ 
#nriRl»3*i5iei 1 4 a i . £©0^14 
50 a©±^6*^cJED t fcT-Ag|51 4 b T-Ag|5 
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1 4 b (Dtp raarFHJCfc^TtiNBietiW^ "j K3 04 
±T©^W ; &i i FS-r &<£ ^ tc bt^FT5tX-\>-> a 

j; d iHi^f* i AsL-hmmmznztT-^i 4b*s 

*¥tc}gSti^8&3tt. tWfiieJiSS.-^ v F 3 0 ^ft^M 
^^2©Hte*|S]tc*fb-C«^ii:^l^ (0 7tC*5 

[0 02 6 ] ,F30 tc* t»-c . X 5 -f 10 

$"-3 1 tC±;£tCj£#£R^T--Ai*:©£|}t3 1 a*>5jfS 
fiRSti* S»3 1 a©T3Btc«@#»U>X3 2#iei2 

±^tc«*t<8iu>X3 3^ie^$n-ci^ 0 cc 

F7-A 1 4©7-Ag|51 4 b *tt&U>X3 

45* «**0fcJ5*fffl 1 4 d*f«niit>lcco 
SWffl 1 4 d tCttiSK*fJl 1 5 #RW 6*1 T a 

[0 02 7 ] T— AoB 1 4 b L < MSSSHtm* 20 

f-MSiitfe^ *©rtSP*l2^U-1f3fcjWtlliHR 

©«2|£{c«H7 tc^T J; -5 tcjgfj #iS:tt enr 

-C^T J: -5 tcjg« $7-6 icmi 3 ftT^EIlR 2 "C^T 

iotcjsftfsnrT-Agpi 4 brt^aatu iftsstgt 

1 5£WUfci5t*Hl 4d(CfcliT^E[lR3-C^-rJ;^ 

>!^U>X3 3tCj;045^5nr@*?*L->X3 2 tcA 
*f3*v ^SSJnrv x?2©±ffitB|g®2 atcftftx* 30 

[0028] mmmm^ » f 3 0 tab**** 5 # 

- 3 1 ©ftJgtc fi. TtfiS^T a x t> 2 (cfB^ $ n/ctf #S 
©W£tcffl<,^n£EAE8Mi^3^i3gT- (GMRSft 

^■) 40*sff^^ FiutD(^we.hrui., t© 

g^saaffi^**^ 4 0 8 ~s 1 0 *#rai,-att 
[0029] m8icttm$mmhmm*4 o<d&zm 
09*5^^*01 o*»6&<##>5j;5&t. mmmm<DG 40 

MR-lr>-tf4 7 t Z<D±K.WLtt 6hfcZO©Ig4 8 , 
4 9££±T©£8Mv'-^F4 1 , 4 2fC<fc «55S-?Tlf 
RSStl^o GMR-fe>1*-4 7«. S««tti4 3i, 31 
1114i44i. «fti4 5i, 1 21ttl4 6^i 

^©J^tcQlltcmfc-C^t&^ft, ir^S^t'^^ 
^«Jfii<Eori»S. tt*. g®B81*felg4 3tC«F eM 
n£ffil^ !fnS&1fig4 4:teJ:c*a&2Se*feJS4 6tCttN 
iFe^iL>, i. 2K^M4 5 tC«C u £fflt,>TffJj?£ 

Ltc. 

[0030] ia±©«t i&<Dffinnmm£.&m<DMftzm. so 
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£ T^S^f 1 -< X?2£Xt > F**-* 1 tc 
£ K) mM<Dm&-C£\$£Z i£ > F7-A1 4©1fX'< 
a >gp 1 4 c tc3:J#3 tit 7 s -r X 2? 2 ©±MI2ISS 

2 a ±tc|5g3 ftfctiMHE«??£^ » F 3 0 *. 

T U > ^S&StC J: 0 _tMI2^® 2 a * 6*>NB*ft:W# 

J8*fSnfcl2^fflW — »f-;Jfc«flMflR 1 , R2, R3r 

^•r^ssfciQ^rigtif^n. >pftiu>X3 3tcj:otR^ 

©±ffil2ISH2 atCft^X^y CCT 

^fiaa^-f x^ 2«sjtiaiETiKttsnrfco. x^-y 

[0 03 1 ] C©«fc5tC^S.nS*^>J<? h*«cj: 

©H*fe^«g©ilg©«^<!:laliitc. ffift&ftflHRg&atf 
[0032] C © J; -5 tc L/T^eMf 1 X 2 tc 

is»stifcw«©ii^«. mxmsmtmx&F 4 0 tc 
.totftDn-So c©s^«. r-?©ii4 8, 4 9 rate 

GMR-fe>if 4 7tCofeL.fcl^*|-C i tft>n. ^SS^T-f X 
^ 2 ^6©eWtCj: 0 GMR-fe>1f4 7 ©e^lHllEL 

[0 0 3 3] GMRfe>1f4 7©«SiaaSSE<b«. 
ffjtc «;X© «fc "5 tc® c % . 91 SSttM 4 4 
4 3 igLtl,^©-Cg 1 5S14K4 4 ©68{t«HS^n 
cntcMb> !U2S8ffiR4 6©Sttib«SStft (* 

figm^-f *>6©nspssi?tcj:o@fesns. c© 

fc*. ^»S85!i*SWai. 01 *ScfcO*92fiS14M4 
4, 4 6©lftO|Si#!!iSW^6Sf!T^tte o C 

(¥tf T * S ) «^tc tt&ft&ifS-?©?8«lfttfc£Ltt^ 

3 < «a«!ntt/hS < t£&„ —J;, B514M4 4 , 4 6© 
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